In this paper we describe an infrastructure based on an existing, commercially available, GSM mobile phone for achieving connectivity between digital cameras and an Internet Website. Pictures are loaded from a standard digital camera, or compact flash card, by an embedded appliance, which establishes the Internet connection and controls the transfer of pictures from the camera to a remote website. Detailed descriptions are given of this picture transfer appliance and of a typical website infrastructure to store and manage the pictures and provide end-user services.
Introduction
Today's digital cameras are increasingly sophisticated and are rapidly superseding conventional photography. However a digital camera does not offer consumers the ease of use and service available from conventional photography today. In particular it is difficult and expensive for consumers to obtain prints of their digital images. In addition, they must rely on their home PC for long-term storage of such images. In short the digital photography solutions available today are inadequate for the needs of many consumers.
In this paper we describe how providing wireless Intemet connectivity can extend the range of services available to consumers using digital cameras. We examine how today's consumer uses digital images and describe how wireless connectivity solutions can be provided in today's marketplace by extending the functionality of a commercially available GSM mobile phone using an inexpensive embedded appliance.
Mobile data networks will soon begin the transition to 3rd generation technology -commonly known as G3.
However, in the current marketplace it is likely that the capital investment for G3 infrastructure will be difficult to raise for another few years. This is likely to delay the development of G3 by 1-2 years. Thus it becomes important for network operators to investigate new data services over existing networks.
In this paper we describe our experiences in implementing just such a data service -the transfer of digital pictures from a standard digital camera or compact flash memory card to a remote Intemet site using existing GSM networks and mobile phones. Once to the the pictures are transferred onto the website the end-user can access a broad range of added-value services for their pictures [l] .
Embedded Picture Transfer Appliance
The core connectivity between the digital camera and the mobile phone is provided by an embedded picture transfer appliance (EmPicTA). This device incorporates an RS-232 port to connect directly to a conventional digital camera and a compact flash slot to allow pictures to be read directly from digital media. The connection to the mobile phone is achieved via a proprietary data cable. The appliance runs an embedded form of DOS. A full TCP/IP stack is implemented in software. In addition a generic interface is provided to a broad range of digital cameras via a modular set of device drivers. An additional, unique, feature of this appliance is that it may be reprogrammed from the Web. As the main functionality of the appliance requires it to connect to the Internet it searches, by default, for a home web page. Upon accessing this page the appliance determines if its firmware is up to date. If not, it will load a new firmware mask into its flash memory. This feature allows, for example, additional camera drivers to be easily added to the appliance in a manner transparent to the user.
It I
Internet connectivity is achieved by establishing a PPP link via the mobile phone network. The unit is designed to connect to any standard ISP.
Website Services for Digital Pictures
In Fig 2 we show how the user can access the pictures on a remote website. Some of this functionality could also be made available from the mobile phone through a WAP or iMode service.
'The Product Concept
Fig 3 shows an artists impression of a production version of a picture-upload and battery-charging cradle for a mobile phone. We believe that such a connectivity appliance, as described in this paper provide a practical, market-focussed, bridge between the Intemet and digital cameras and mobile phones available in today's market. This illustrates that wireless digital photography is a service, which could be made available to consumers today and that it is no longer a dream of tomorrow. [ 11 Corcoran P.M., and Steinberg, E., "Intemet Connectivity Solutions for Digital Photography", ZEEE Transactions on Consumer Electronics, Vol. 46 No. 3 p.494-498, Aug. 2000 . 
